The continuous poor results of science and mathematics in Athi-River Sub-County of Machakos County-Kenya has yielded to the study of determinants of pre-primary school teachers' use of instructional resources in teaching science and mathematics activities. The effects of use of the instructional resources in learning achievement which has led to poor performance in science and mathematics activities in the current study locale. The major purpose of the study was to establish the extent of teachers' use of instructional resources in teaching pre-primary science and mathematics activities in Athi-River Sub County of Machakos County, Kenya. The study also found out the effects of teachers' training level in the use of instructional resources in teaching science and mathematics, Teacher-gender and use of instructional resources, Teacher's attitude and use of instructional resources in teaching science and mathematics activities and teacher-motivation on the use of instructional resources in teaching science and mathematics in pre-primary schools. This study employed Bruner's learning theory (1966), which matched well with the determinants of pre-primary teachers' use of instructional resource. The study targeted 40 pre-primary head teachers, 600 pre-primary teachers and 1800 pre-primary children in Athi-River Sub-County, Machakos County. Athi-River Sub-County was sub-divided to 5 bases and stratified sampling technique was used to select 6 pre-schools from each base translating to a total of 30 pre-schools. Random sampling was used to select 6 pupils from each of the sampled schools for focused study giving a sample size of 1800 pupils. Purposive sampling was also used to select 2 teachers for science and mathematics activities from each of the sampled schools. All head teachers from all the 30 sampled schools were selected leading to a sample of 30 head teachers. A sample size of 270 respondents including 60 teachers, 30 head teachers and 180 pupils) was used in the study. Questionnaires and oral-interviews were used to collect data. Validity of the instruments was determined through examining of the items using content validity. A. Pilot test of the research instruments was done in two schools in the neighboring sub county. Quantitative data was generated from the close-ended items from the questionnaires. Descriptive statistics was used to analyze data such as frequency; standard deviation and mean data analysis was analyzed according. The data was presented in tables. Qualitative data produced from the questionnaire, interview schedules, focused group discussion, as well as data obtained through the observation checklists was analyzed with regards to relevant themes and discussed in line with the research objectives. The findings of the study were as follows: teachers with higher training qualifications were more likely to use instructional resources in teaching science and mathematical activities than their counterparts with less or no training. Male teachers were found to use instructional resources more often in teaching science and mathematics than their female counterparts. Teachers with positive attitude towards science and mathematics were also found to use more instructional resources than teachers with negative attitude. The study recommends that the ministry of education should facilitate pre-primary school teachers to advance their studies through in-service training and that the government of Kenya should motivate pre-primary teachers by paying them reasonable salary. All stakeholders should ensure that instructional resources are made available for better pupil achievement in science and mathematics.
INTRODUCTION
Instructional resources especially in the teaching of science and mathematics is vital in instruction process according to Oladejo , Olosunde, Ojebisi & Isola, (2011) since they have the potential of helping the teacher explain new concepts clearly identified that instructional resources results in better understanding and aid the teacher in the effective transfer of knowledge to learners. Karaka & Fabian, (2007) said that instructional resources add value in class performance and upsurges the attainment of content learned as by Baylor and Ritchie( 2002) . Eison,(2010) .recommended that instructional resource helps in enhancing retention which makes learning more permanent and reliable for the learners in early childhood levels. Instructional resources stimulate and sustain interest in learning by providing first-hand experience with the realities of the physical and social environment of the child. Finally, Sapir (2011) suggests that the use of instructional resources assists children in opening up all developmental aspects leading to holistic learning process. It has been observed that children who are exposed to various instructional resources are actively and better involved in the learning process according to . In Kenya pre-primary school centers are the receiver of the innocent innate children as they transit from home to school. Hirst, Jewis, Sojo and Cavagh (2011) suggests that pre -primary school is basis for learning and it helps children to develop skills, knowledge, personal competence, confidence and a sense of social responsibility. As children move to school, they need to adapt to the new environment which they meet and environment ought to be favorable and rich of instructional resource. Instructional resources encourage children to like schooling and also make learning experiences interesting and enjoyable. Therefore, teaching becomes easier with the use of instructional resources in pre-school . Afshari (2009) and Hirst (2011) found that the use of instructional resources in pre-primary schools had a greater value to all children in learning of science and mathematics. Loucks -Horsley (2009) , stated that Science and mathematics are essential for the development of any nation. According to Banilower (2013) , learning of science and mathematics enables learners to understand their environment and solve their daily life problems. At Early Childhood Development (ECD) level, science and mathematics refers to basic concepts, skills and attitudes that enhance children's understanding of the natural environment, Charles worth (2015) . The use of instructional resources in teaching science and mathematics therefore enables learners to explore basic scientific and mathematical skills of observation, manipulation, www.ijcab.org classification,communication, designing experiments, measurement, hypothesis, predictions, problem-solving, recording , and questioning of the events Ministry of Education, Science and Technology (MoEST) (2008) . Young children are naturally curious which makes their interaction with nature and learning experience and hence the presence of instruction resources in pre-school cannot overstated. Children are inherently, mathematical and scientific minded hence it is essential to provide a conducive and stimulating environment rich of instructional resources so as to enhance their inherent potential according to National Research Council, (2009) . The scientific and mathematical process of curiosity, discovery, experimentation, measurement and organization of information and reporting builds positive attitudes towards studying science and mathematics among children. Catchan (2013) said in his study that teaching of science and mathematics are very important in any educational systems which leads to modern development of any growing county in order to achieve vision 2030.Alot states have brought ideas on the performance of science and mathematics which has created( STEM) sciences and mathematics. The creation of Science, Technology, Engineering and Mathematics, this creation was made for all children to learn effectively for better future of the nation.. There came a proposal to improve STEM by coming up with (STEAM) Science, Technology, Engineering, Arts -Language, Visual and Performingand Mathematics to create innovation and creativity in children as they enjoy learning science and mathematics. In 2007, the government of Kenya in concurrence with World Bank international monetary fund and Japanese instigated Strengthening Mathematics and Science in Secondary Education (SMASSE) so as to increase science and mathematics. This implied that science and mathematics had a problem in the curriculum that desirable to be spoken properly, the current study has originate out that the teachers' use of teaching resources will mechanically promote science and mathematics activities. The importance of pre-primary teachers' use of instructional resources in teaching science and mathematics activities provides skills, knowledge and competence to the children's learning process as by Lampert( 2010) and provides stimulating environment in the learning process. When instruction resources are effectively used by teachers in science and mathematics activities, they make children to create stimulating interaction with them, hence automatically promoting children's academic achievements as stated by Shonkoff and Philips( 2013) . Harris and Sass (2009) established that teachers with a standard certification had a statistically significant positive impact on student test scores relative to teachers who either held private school certification or were not certified in their subject area. This study showed that teachers' training has an impact on the teaching methods, use of instructional resources and content knowledge which are key for children achievement. Kosgei, Mise, Odera, and Ayugi (2013) investigated the influence of teachers' experience and qualification on students' academic achievement in Biology. The study findings showed that 80 % of teachers who participated in professional development programs such as SMASSE showed better and improved student performance. Eccles and Wigfield (2002) noted that the sex of ateacher influences and motivates children's abilities as it results good academic achievement. Kueckeny and Valfortz (2012) did a study on the relationship and interaction between the sexes of a teacher on learning outcomes. The study result established that both male and female pupils performed better in reading when taught by female teachers than male teachers while learners performed better in mathematics with male teachers. This study sought to establish the influence of teachers' sex on the use of teaching and learning materials. Odunaike, Ijaduola and Amoda (2013) . The study found that female teachers gives a lot of energy in supporting children in order to improve their academic performance as compared with male www.ijcab.org teachers who takes teaching as a profession for the females. Another study by Okoro, Ekanem and Udoh(2012) , investigated the result of teacher masculinity on the academic realization and presentation of children in primary schools in Uyo Metropolis -Nigeria. The results displayed that teacher-pupil sex connections meaningfully exaggerated pupil's educational performance.
There are mixed findings on the relationship between teachers' use of instructional resources and educational practice. Some studies show that the use of instructional resources is associated with higher educational achievement in pre-primary school. Ng'asike (2012) did a study on training of science teachers for early childhood and primary grade in Kenya and discovered that though the government of Kenya emphasizes science as critical subject for advancement of technologies and attainment of the vision 2030 science activities and resources are not yet offered in the trainings to meet the demands of science for understanding knowledge and logical thinking. This implies that there is still lack of information on proper utilization of instructional resources among teachers at all level of learning since there is minimum scientific training on the use of these resources in instruction. According to Pramling and Samuelsson (2010) realized that increasing teacher education does not produce as good academic accomplishments as the suitable use of teaching/learnin resources among the teachers. The use of instructional resources successfully contribute toward positive academic accomplishments. Similarly, Hiebert & Grouws (2007) stated that science and mathematics teaching-learning activities depend on teaching and l earning aids or use of instructional resources and teaching methods used by young children which makes learning to be more interesting and enjoyable in the class environment, study by Ngololo (2012) in Namibia, found that teachers' competencies in mastering the curriculum contents wasted the subjects due to deficiency of teachers, inadequacy of instructional resources and poor teaching approaches. Reviewing the vast body of knowledge on the characteristics of teachers and their influence on learner presentation, this study takes advantage of the huge gap on pre-school especially on issues that guidance the teachers' selection, implementation and consumption of instructional resources in teaching science and mathematics activities among pre-school children in Athi River Subcounty of Machakos County Kenya .
STATEMENT OF THE PROBLEM
When teaching science and mathematics, early childhood teachers have tremendous impact and influence on shaping the thoughts and opinions of children Clements & Sarama,( 2014) . Research shows that most children have formed an opinion (either positive or negative) about science and mathematics by the time they reach the age of seven years stated . That puts a tremendous responsibility on early childhood professionals, especially with all of the emphasis being placed on STEM education. Sarama and Clements (2009) asserts that children who are taught math early and learn the basics at a young age are set up for a lifetime of achievement in all aspects of their academic performance. Considering the known importance of mathematics and science in the society, it's important to carry out studies that are geared toward their improvement in our schools. An analysis of Kenya Certificate of Primary Education (KCPE) results from 2012 to 2015 show a downward trend in performance of science and mathematics in Athi River Sub-County (District Education Officer -Athi-River, 2015). The results show that the performance of Science is below average. The introduction of the Strengthening Mathematics and Science Education (SMASE) and SMASSE with a view to improve student achievement has not achieved much. Furthermore, most of the teachers who are allowed to attend these forum are high school teachers yet the requisite knowledge and the basis in mathematics and sciences is laid at pre-school level hence there is need for preschool teachers to be given priority. www.ijcab.org In Athi River Early Childhood Development and Education (ECDE) has been left to parents resulting to poor and adequate science and mathematics instructional resources. Other than the availability, appropriateness and adequacy of the instructional resources in preschools, their use for instructions by teachers is key in ensuring that children's achievements in science and mathematics activities are assured. However, performance related studies have focused on teacher professional characteristics (Ng'asike,( 2012) , teacher training (Goldhaber & Brewer, (2000) ; Harris & Sass, (2011) , teacher education and experience (Zhang,(( 2008) , availability and adequacy of teaching and learning materials (Czerniewicz & Brown, (2005) . None of the studies focused on influence of the use of the instructional resources by the teachers on learner performance. Furthermore, most of the studies have focused on primary and secondary schools yet these factors established at pre-school level can help to avoid performance issues at higher levels. This study took advantage of this gap to seek the use of instructional resources and teachers' characteristics and determine the use of these resources in teaching science and mathematics activities among pre-school teachers.
OBJECTIVES OF THE STUDY
The study sought to achieve the following objectives;
i) To establish the extend of use of instructional resources in teaching science and mathematics activities among pre-primary school teachers in Athi -River sub-county.
ii) To establish how teachers' training levels affect the use of instructional resources in teaching Science and Mathematics activities in pre-primary teachers.
REVIEW OF RELATED LITERATURE

Instructional Resources in teaching Science and Mathematics
Use of Instructional resources in teaching science and mathematics is vital in improving the academic achievement of the young children. A study done by Mwong and Wanyama (2012) discovered that teaching and learning resources not only enhances a Child's acquisition of science and mathematics skills but also ensures good and smooth transition from preprimary to primary school. Muithungu, (2003) supposed that teachers should use many of teaching/learning resources locally found within their local environment to avoid purchasing instructional resources which are very expensive for teaching and learning in the preprimary schools. Parents have the responsibilities to ensure that all the required learning and teaching instructional resources are available in all the pre-primary schools for children to without any tricky. Muithungu (2003) recommended that the teacher is the major driving source of instructional resources and he/she has to influence children and parents to provide or collect the teaching and learning resources to use during the mathematics and science activities. Muithungu, further adds that teaching and learning resources can be made available by parents and the community as a whole for the ECDE centers within the locality. This can be successfully done by organizing for material development day in school. The community members and parents can collect and others can donate to the school, meet and share thus encouraging early enrolment and learn to provide learning resources.
A study on the approaches to young children's science and mathematics concepts and scientific problem-solving skills on the classroom environment found that there were moderating effects of classroom surroundings on the application of science and mathematics concepts. This findings of the study used theories of both Vygoskey and Piaget and it was done in Indiana by Colgrove (2012) , while the current study was conducted in Athi-River and used only Bruner's learning www.ijcab.org theory in the theoretical framework, and its focuses were on the determinants of pre-primary school teachers' use of instructional resources in teaching science and mathematics activities. Australia in 2003. In 2006, over the full range of primary school experience, science occupied 45 minutes per week (3% of an average teaching week of 1486 minutes) while mathematics occupied 263 minutes (18% of an average week according to the study done by Angus, Olney & Ainley, (2007) .The findings of the study revealed that science was not adequately utilized in the schools teaching learning processes.
In Bangladesh, Mondal (2011) did a study on teaching practices on Biology in rural and urban secondary schools. The study found that there was a difference in teaching/learning materials in urban and rural in teaching biology. Biology is a science study which was also done in secondary level, while the current study was based on pre -primary school level and the study sought to investigate the use of instructional resources by pre-primary school teachers in teaching science and mathematics activities in Athi-river sub-county of Machakos county Kenya. In India, Bartsch (2009) established that the use of teaching and learning resources can be relevant in teaching science in schools. The study was similar to the current but this was done in India and the study focused on only science activities contrary to the current study which was conducted in Athi-River, Machakos County, Kenya on pre-primary school and focused on the determinants of pre-primary school teachers" use of instructional resources in teaching science and mathematics activities in order to solve the poor performance of science and mathematics in Athi-River Sub -county Kenya. required to judge the obtainability and teachers' use of teaching/ learning materials and resources in the application of junior secondary school social studies curriculum in Edo state. A sample of fifty social studies teachers were randomly designated from fifty junior secondary schools in five local government areas of Edo State. Data analysis was agreed out using t-test for the hypothesis and simple percentages for questions one and two. The outcomes exhibited that teaching/ learning materials and resources accessible were grossly insufficient. It was also perceived that there was no variance in the use of teaching/learning materials between expert social studies teachers and non-specialist teachers. It is therefore suggested that instructional materials and resources be made available for the teaching of social studies.
In Kenya, studies done by Ogolla (2015) on the relationship between teaching and learning materials on performance in KCSE in Nyakach found that biology has been poorly done over five years. Yes, biology is a science but taught in secondary schools; on contrary the current study which focused on the use of teaching and learning resources in teaching science and mathematics activities in pre-primary schools in Athi-River not Nyakach which has a different demographic zone. Ambogo (2012), in his study on effects learning equipment on chemistry found out that there was significance correlation between KCSE Performance in science and availability of learning materials or equipment, the study was focusing the poor performance of science but in the secondary level, while the current study's focuses on preschool level and on science and mathematics activities. In 2007 the government of Kenya in conjunction with World Bank, international monetary fund and Japanese initiated SMASSE to strengthening mathematics and science in secondary education. There is need to focuses on the improvements of science from preschools which the focuses the basic of science. Mutai (2006) suggested that learning is strengthened when there are enough teaching and learning materials which increase academic achievements, the study seemed to be similar to current studied study on determinant of teachers' use of instructional resources in teaching science and mathematics activities, but, Mutai focused on the performance of the KCPE. There is need therefore to study the topic determinant of www.ijcab.org teachers' use of instructional resources in teaching science and mathematics in pre-primary schools to whether there was any difference between primary and pre-primary school on the use of instructional resources in teaching of science and mathematics activities. The use of computer and internet applications are technologies used in today's teaching/learning, but there is need for skills and knowledge of the teacher to apply in teaching according to the claim by, Butera, Czaja, Harison, Liberal & Plamer (2009) .
In science and mathematics activities, children learn physical science which are the study of energy, light, measurement, heat movement and change in early childhood (Allen, 2002) . Preprimary school teachers should use instructional resources in teaching and learning of science and mathematics activities, the science activities involved are; observation, investigation, measurement and communication on the results and therefore there was a need to use materials in teaching science and mathematics as the case study. Wanyonyi, and Makokha, (2015) also investigated the utilization of instructional resources by Kiswahili teachers in the teaching of poetry in secondary schools in Nandi North Sub -County. This was guided by the operant conditioning theory, the study used systematic sampling to select 20 Kiswahili teachers in secondary schools in the sub-county. Using questionnaire, observation and interview schedule to collect data, the study established that secondary schools in the study area had good facilities and resources. The study further revealed that poor performance in Kiswahili poetry was contributed by poor and inadequate utilization of instructional resources among teachers. The study recommended that there was need for teachers to utilize instructional resources in teaching Kiswahili poetry to enhance the amount of information a student could learn and retain. The current study investigated characteristics of teachers that influence the utilization of instructional resources in teaching mathematics and sciences in pre-schools. Bitengo (2005) , in his research findings on preschool teacher's age towards the teaching of mathematics in Kasarani division in Nairobi found that there is a significant relationship between the teacher's characteristics, content, instructional resources, learning activities, individual differences among children and the objectives to be achieved at the end of the learning process. Ndani (2006) observed that learning in preschools is due to better and an enriched environment with variety of learning materials. Therefore the presence or absence of learning materials distinguish between high and low achievement in children's learning.
Teachers Level of Training and Use of Instructional Resources
A study done by Westbury (2000) distinguishes the teacher as the agent of curriculum application. Fullan (2014) claims that the reputation of the teacher as a central change agent, as the teacher is the one who is primarily accountable for the fruitful execution of a new curriculum. According to Morrison, Bachman, & Connor (2005) the teacher's teaching, classroom organisation tactics, and connections with students at classroom level can define how much is learned or trained for the same profession. A study by Brill & McCartney (2008) discovered that lack of teachers training and poor teacher retention as key barriers to current curriculum execution. The key to getting teachers devoted to modernisation is to improve their information of the program. This means teachers need to be trained and workshops organized for professional development. Certainly an satisfactory teacher education program should include curriculum development if teaching is to be a profession and if opportunities for learners are actually to be better-quality. Content knowledge aside, it is only when a teacher can connect excellently that he will be able to draw upon the various social cultural contexts of the learner to facilitate learning according to Tsui(2001) . Actual classroom communication can also be improved by specific attention of teachers to their scholars. www.ijcab.org
Teacher trainings has countless effect on the use of teaching resources in teaching science and mathematics and automatically stimulates children 'successes. Teacher trainings are related to children's successes. Goe, (2007) ; Rice, (2003) and came up with their uniform test scores to find on the joining between teacher credentials and children's presentation, the extent of the joining between teacher trainings and any learner's performance, are predisposed by attendance or grades, which was generally beyond the scope of this study. Some developing countries have started computer literacy training for teachers, which has led to a vibrant reason for partaking ICT in education; however, it is prominent that effective training should not stop at computer literacy but should model real teaching applies. Infodev, ( 2015), Nonetheless, noted that there are many other countries that provide slight or trivial teacher training connected to ICT in education. For example, hint from Europe shows that 70% and 65% of children in Lithuania and Romania, correspondingly, are taught by teachers for whom it is necessary to participate in ICT training, compared to just 13% or fewer of students in Luxembourg, Austria and Italy (European Commission, 2013) .
Learning might also appear and be strengthened through apps that arouse the use of many senses, according to Carr, (2012), which is usually done through the use of teaching and learning by the use of instructional resources. With mobile devices such as smart phones, there is direct collaboration with the wonders, rather than being facilitated through a mouse or keyboard, making the iPad more fit for children than desktop computers as discussed by Sinclair and Heyd-Metzuyanim, (2014) . Use of instructional resources in teaching science and mathematics is required for children to recall perceptions properly throughout the learning process. Hegedus, (2013) . Proposed that this app also educes multi-touch functionality, enabling children to make sense of single belongings of particular instructional resources therefore very necessary for teachers to train on the correct use of instructional resources for better teaching to be realized. The affordances of instructional resources in teaching of science and mathematics activities shall led to cognitive risks and make it very difficult to achieve the expected objectives from the learner's feedback activities. Calder and Campbell, (2016) . The instructional resources allow children to model in a dynamic, reflective way. According to Meyer (2015) established that instructional resources provides new forms of personal ownership that in turn supports children's personal understanding and conceptual frames as they learn science or mathematics activities. Melhuish and Falloon,( 2010) ,stated that the problem of lack of qualified teachers has been renowned in the teaching professional.
A study by Yeboah-Appiagyei, Joseph, & Fentim (2014) on the effects of professional qualifications of financial accounting on academic performance in Ghana, revealed that teachers with sound training were equipped with the requisite competence that enable them to harvest real package in teaching associated to less trained teachers. In South Africa, Mathevu (2014) did a study on the effect of trained teacher use of computer; Data were composed in research using questionnaires from 146 participants in twelve secondary schools located in the Groot Letaba Circuit, Mopani District Municipality in Limpopo Province, South Africa. The findings exposed that with the exemption of a TVs, photocopiers and laptop/desktop computers, there is a scarcity of ICT resources available at schools. Most teachers have been negatively affected by a lack ICT equipment and/or deficient use of these ICT resources but well trained teachers have skills and assurance to use ICT and any other learning resources in their teaching (Summak, Samancioglu, Goyal, Purohit & Bhaga, 2011) . This was a study done in South Africa, but the current study was done in Athi-River sub county of Machakos in Kenya and the focus was how pre-primary teacher www.ijcab.org use of instructional resources in teaching science and mathematics activities in preschools. Currently, a major issue is intensifying the dynamics of the public schools. Most children are increasingly reflecting negative attitudes towards learning especially as they move from lower class or grade to another in search of knowledge. Jenkins, Floress and Reinke (2015) in their study sought to found how teachers are encouraged in the use of instructional resources in teaching science and mathematics and the wish for children to use resources for operative teaching in schools. In pre-primary schools there is about 95% satisfaction; and then it goes steadily down until it bottoms out in standard eight at 37%. This represents a wonderful extent of bored children. For teachers one could say that there is only one thing worse than being bored. Moreover, the last two Met-Life surveys (2008 and 2010) have shown an intense decline in teacher satisfaction, reducing from some 54% to 40% or less. Thus, school, as it is currently planned and experienced, is mentally and literally "pushing" students and teachers out of school. Information and announcement technology (ICT) has the likely to alter teaching and learning processes. However, most countries expression tasks in computing the influence of savings in set-up, enormous roll-outs of teacher training ingenuities, and usage in the classroom. The lack of a complete set of needles can somewhat clarify current tasks. Moreover, there is a mounting acknowledgement that additional focus is needed to measure teacher training and usage holistically within a systems standpoint whereby needles are not viewed in separation but reflect a complex pattern of how teachers are set and how teaching activities with pupils, in and out schools and the classroom are implemented (Partnership on Measuring ICT for Development, 2010). Following a technical advisory panel (TAP) meeting that carried calm a various group of mathematicians and theme material professionals in the area of ICT in education from 9 to 10 December 2014 in Paris (France), this paper has been developed to help reinforce the theoretical framework of ICT in education with specific reference to the importance of collecting data relevant to teacher training in relation to ICT and its usage in the classroom. This paper is complementary to a paper authored by Broadley, Downie and Gibson (2015) On enhancing the competence of electronics teachers in the utilization of instructional resources for effective electronics subject delivery which has been reported by Okwelle, and Allagoa, (2014) as lacking among secondary school technology teachers and according to Nigeria. Okwelle, and Allagoa, (2014) study recognized that difficulties related with the actual use of these teaching/learning resources in secondary schools such as poor teachers' qualified knowledge and inadequate mindfulness of kinds of instructional materials for use in instructing diverse electronics contents, were highlighted. Also, the electronics teachers emerging optimistic defiance towards the use of instructional materials; keeping correctness of the materials to instructional objectives and multidimensional exhibitions of these materials among others, were strategies hypothesised for enhancing teachers' ability in instructional material utilization. Lastly, the rank of obtaining better gender-related statistics regarding teacher exercise and usage of ICT in education, including indicators influenced by sex, is highlighted. digital curriculum and assessment seem to be mostly applicable in countries at more advanced stages of ICT development, various digital materials are gradually accessible for use, while Open Education Resources (OER) are also progressively existing for re-use and variation within evolving countries. Open Educational Resources (OERs) are any kind of instructive materials that are in the public field or familiarized with an open license. The nature of these open materials means that anyone can legally and freely copy, use, adapt and re-share them. OERs range from textbooks to curricula, syllabi, lecture notes, assignments, tests, projects, audio, video and animation (UNESCO, 2015b). The cumulative obtainability of OERs do not essentially render into use by teachers. For example, in Europe it is conveyed that 15% of students in all grades are taught by teachers announcing that they create digital incomes almost every day, and about an additional 15% at least once a week (European Commission, 2013).
RESEARCH METHODOLOGY
The study applied descriptive survey research design with both qualitative and quantitative approaches. This approach to research enabled the study to gather adequate information that provided better understanding of the research problem and answering the entire research questions than using either qualitative or quantitative research approach alone according to Creswell and Plano Clark( 2011) . This research design was chosen because it enabled the researcher to explore, collect and explain in-depth empirical data about determinants of Pre-Primary School Teachers' Use of Instructional Resources in Teaching of Science and Mathematics Activities in Athi-River, Machakos County Kenya. The researcher also preferred the descriptive research design since it is broad-based. This implies that it enabled the researcher to collect primary data from a diverse category of subjects. Interviews, questionnaires and observations were the main tools used for collecting data. The study was done in Athi River Sub-County, one of the eight Sub-Counties in Machakos County in the Eastern Kenya. The sub-county has four wards namely Athi River Town, Katani/Muthwani, Kinanie/Mathatani and Syokimau/Mlolongo. The sub-county has 19 locations and 39 sub-locations. The economic mainstay for Athi River Sub-County is agriculture, mining, fruit farming and poultry keeping. Therefore, 70% of the population is employed in agricultural activities with very low incomes. Levels of poverty are high where children engage in mining to supplement family income. Due to this poverty index and involvement of children in various forms of child labour, the access to education is hampered and this may even influence appropriate utilization k2of instructional materials for teaching science and mathematics in preschools.
Despite the fact that most households in the sub-county depend on small scale agriculture and mining as the main source of livelihood, the sector faces a number of constraints which, unless removed continued to work against poverty reduction efforts. Some of these include the high www.ijcab.org incidences of HIV/AIDS which has led to the loss of life and depletion and diversion of badly needed family incomes, un-economical subdivision of land due to the high population pressure, low agricultural productivity, unaffordable input prices that discourage farmers from investing in agriculture and unstable cash crop prices. This situation is further aggravated by landlessness among women and youth, and mismanagement and near collapse of cooperative societies especially coffee and pyrethrum and poor agricultural produce marketing. The low level of human resource development is one of the causes of poverty in the sub county. For most people, the cost of education is too high therefore the level of literacy is quite low. This coupled with the fact that further education and training are hampered by the limited number of institutions and low quality of education acquired from them, meaning that the population particularly the labour force is not well equipped to compete effectively in the local job market and therefore the ability to secure remunerative jobs or other income generating opportunities (GDP, 2002 (GDP, -2008 .
This area was chosen for the study because of its photographical presentations of both rural and urban settings and it clearly presented the approximate picture of Kenya and accordingly to ministry of education monitoring report (2015) the performance of science and mathematics in both primary and secondary schools in Athi river sub county was poorly done and therefore the researcher wanted to investigate whether the use of instructional resources in teaching science and mathematics activities may be the cause or not. The prevailing trend of poor performance of science and mathematics in the sub-county made it necessary for the research to choose the location. The study targeted teachers in 40 public pre-primary schools in Athi-River Sub-County, Machakos County. A purposeful sampling was used to select Athi-River Sub-County, among other seven Sub-Counties of Machakos namely; Machakos, Kathiani, Mwala, Kangundo, Matungulu, Yatta and Masinga because Athi-river has unique locations or sites for the intended study to be applicable more appropriately. Athi-River Sub-County was sub-divided to 5 bases and a stratified sampling technique was used to select 6 pre-schools from each base translating to a total of 30 preschools. Creswell (2005) states that in stratified sampling, researchers divide (stratify) the population on some specific characteristics and then randomly sample from each sub-group of the population. This guarantees that the sample included specific characteristics that the researcher wants included in the sample. Stratification ensures that the stratum was represented in the sample in proportion to that in the population. The schools were stratified into public and private primary schools and also according to bases in Athi River Sub County.
Random sampling was used to select 6 pupils for focused group discussion, from each sampled school leading to a sample of 180 pupils. Random sampling method helped the researcher to give all subjects equal chances to be selected for the study. Purposive sampling was used to select 2 teachers teaching science and mathematics activities from each sampled school and all the 30 head teachers from all the sampled schools leading to a sample of 60 teachers and 30 head teachers respectively. Purposive sampling technique was appropriate to enable all the key respondents to take part in the study. The sample size of the study were 5 public rural schools, 10 private rural schools, 5 public urban schools and 10 private urban pre-primary school centers in Athi-River Sub-County of Machakos. A sample size of 270 respondents (30 head teachers, 180 pupils and 60 teachers) were included in the study. The selection of these tools was guided by the nature of the data collected, time available, as well as the objectives of the study. The researcher used the following instruments for effective analyses to be realized that was; questionnaires and oralinterviews. The study used a questionnaires comprising of both open and closed ended questions in line with the mixed methods approach. The open-ended questions gave respondents freedom of www.ijcab.org response and captured qualitative data. The closed ended questions facilitated consistency of certain data across respondents and were quantitative. The questionnaire was utilized to capture data from pre-primary school teachers who had no problem or difficulties in responding to questionnaire items. Additionally, questionnaires are popular in data collection because of their relative ease and cost-effectiveness with which they were constructed and administered.
Interviews involved conversations that were used to gain personal information, knowledge, attitudes or opinions from a list of prepared questions asked to each participant in the same manner. Head teachers of the sampled schools were interviewed to gather information on determinants of Pre-Primary School Teachers' Use of Instructional Resources in Teaching of Science and Mathematics Activities in Athi-River, Machakos County Kenya. Head teachers were interviewed to understand their diverse opinions about determinants of Pre-Primary School Teachers' Use of Instructional Resources. A set list of structured and unstructured questions was used to interview the head teachers on determinants of Pre-Primary School Teachers' Use of Instructional Resources in Teaching of Science and Mathematics Activities. Interview schedules were prepared in advance and these were conducted on the selected head teachers. The semi-structured interview involved the interviewer initiating questions and probes were used in responding to interviewee's descriptions while structured interview involved the Interviewer following scripted questions and no deviation from question order. The semi-structured interview was appropriate for the study because the language Level of the respondents could be adjusted, Interviewer could answer questions and make clarifications, the researcher could prompt and probe deeper into the given situation, the interviewer was able to probe or ask more detailed questions, situations and not adhere only to the interview guide but the researcher could explain or rephrase the questions whenever respondents were unclear about the questions. Structured interview was also appropriate for the study because the researcher had control over the topics and the format of the interview by the use of a detailed common interview guide, which made it easier to analyze code and compare data. Ader, Van, Deltaan and Beekman, (2008) reiterate that the interviews was to solicit data concerned with views, perceptions, and feelings about the implication of the use of instructional resources in teaching science and mathematics activities. In this study, in depth interviews was conducted to collect the required information from the sampled pre-school head teachers. The data were gathered from interview schedule to help to authenticate data acqk2uired through questionnaire. This study preferred to use interview schedule because an interview schedule provided a free environment for the respondents to express themselves and even gave rise to further information which was not catered for in a questionnaire. All interviews were recorded and transcribed for analysis purposes, with the consent of the respondents.
Focused Group Discussions assisted in determining detailed information about personal feelings, perceptions and opinions of teachers and the kind of instructional resources they used for teaching. The use of focus group discussion was cheap compared to conducting individual interview and it also offered an opportunity for the respondents to seek clarification on various issues. Observation checklist was used where it was impossible to collect data using interviews or questionnaires, such as when participants were young children like the case in the current study. For the above reasons, observation checklist was used for direct observation of the pre-primary teachers use of instructional resources in teaching science and mathematics activities, and to check whether conditions in pre-school in terms of application for materials and its environment was encouraged, productive and engagement or not. Kombo and Tromp (2006) argue that direct observation presents data in its natural form, making the observer an active participant in the study and permits www.ijcab.org time to think about what is occurring rather than on how to record it. Quantitative data was first coded and entered into the computer for analysis using the Statistical Package for Social Sciences (SPSS) version 22.0. The descriptive statistics that was used include frequency counts and percentages. The purpose of descriptive statistics enabled the researcher to meaningfully describe a distribution of scores or measurements using a few indices as was stated by Mugenda and Mugenda (2010) . This enabled the researcher to transform large groups of data into a more manageable form that was easy to understand and interpret by Mbwesa( 2006) .
Transcripts were read carefully. They were then coded into themes in relation to the research questions and information collected by Gerstenfeld and Berger, (2011) . Then a list of all topics was made and sorted according to similarities and differences using highlighters of different colours. The topics were later abbreviated as codes and the codes written near the related text in word document. Then these topics were turned into categoriesmajor topics, unique topics, leftovers and emerging themes. Finally, the information assembled according to category and a preliminary analysis was made and adapted from Creswell (, 2009 ). The categories were developed from both the data and research questions based on theory and determined at the formulation of the research instrument. The sub-themes were mostly developed from the data. The data from questionnaires, interviews and observation were also sorted according to themes. Therefore, interpretational analysis largely examined carefully so as to find constructs, themes and patterns that were useful in understanding the phenomenon under study. Above all, the researcher tried by all means to make sense of the meanings that the respondents attached to the phenomenon just like argued by Cohen et al., (2007) . This was a challenging task but through reading books and Consulting the two supervisors, a meaningful analysis was made. The study also followed the principles of thematic analysis as proposed by Braun and Clarke, (2006) . According to Braun and Clarke (2006) thematic analysis is a method for identifying and analyzing patterns (themes) contained by data. It simply organizes and describes data set in details. Furthermore, thematic analysis interprets various aspects of research. Thematic analysis was appropriate for this study because it is not grounded in any particular theoretical framework and can hence be applied across a broad range of qualitative approaches, making it flexible. In carrying out thematic analysis, the study followed suggested procedures to ensure rigor in data analysis which is grouped in six phases as presented in table 2. Transcribing data by reading and re-reading the data, noting down initial ideas.
Generalizing initial codes
Coding interesting features of the data in a systematic fashion across the entire data set, collating data relevant to each code.
Searching for themes
Collating codes into potential themes, gathering all data relevant to each potential theme.
Reviewing themes
Checking if themes work in relation to coded extracts and the entire data set (level 2) generating a thematic map of the analysis.
Defining and naming themes
On-going analysis to refine the specific of each theme, and overall story the analysis tells, generating clear definitions and names for each theme 6. Producing the report (2006) 6. DATA ANALYSIS RESULTS
Extend of Use of Instructional Resources in Teaching Science and Mathematics
The first objective of this study sought to find out the extent to which teachers used instructional resources in teaching science and mathematics activities. Through observation, the researcher established the availability and adequacy of the instructional resources used in teaching of science and mathematics activities in pre-schools in the study area. The observation was made as either adequate, inadequate study first established the availability and adequacy of the instructional resources for teaching science and mathematics activities in pre-schools. This data was obtained from observation schedule. The results show that the majority (48%) of the pre-school teachers always used songs in instruction, 22% sometimes used real objects in teaching while only 8% of the teachers always used real objects as teaching resources. The study revealed charts, course books and syllabuses were the most used instructional resources among preschool teachers in Athi River sub-county. Charts were always used by 62% of the teachers, course books were used by 96% while syllabuses were used by all the teachers. Course books and the syllabuses were mostly used since the study established that they were core required books and professional documents that were necessary for effective teaching. The study revealed that 48% of the teachers always used songs as instructional resource while 40% used songs sometimes. The study however indicated that some key instructional resources were commonly not used by pre-school teachers in the study area. For www.ijcab.org instance, 66% of the teachers indicated that they rarely used models while 12% never used models in teaching. From the study findings, 22% of the teachers rarely used flash disks while 66% of the teachers never used flash disks in teaching. While in the 21 st century ICT resources have been shown to improve instruction and pupil achievement, more than half (58%) of the pre-school teachers in the study area never used them for instruction. Audio tapes and videos are integral resources in teaching science and mathematics. Lack of use of ICT resources and other vital instructional resources among pre-school teachers in Athi River is a possible cause of poor performance in science and mathematics activities among pre-school pupils.
On the same context it has been stated that teacher's gender, academic qualifications and teaching experience doesn't influence the utilization of instructional resources in any level of teaching according to the study done by Ngeru (2015) .on his study about influence of teacher characteristics on utilization of instructional resources in teaching number work in preschools in west lands Nairobi county. Koech (2017) found out that age of learners, entry behaviour, number of children, sex, social economic background of the learners, safety of the school environment and the abilities plus the language level of the learners greatly influences the selection of instructional resources. All the above factors will determine the extent of the teachers' use of instructional resources in teaching science and mathematics
On interviewing the teachers on the extend of use of instructional resources in teaching;
Teacher A stated that most times I teach using only the text book because have no time to look or money to pay other resources to use since our school cannot afford.
Teacher B echoed that I have been teaching mathematics and science for many years without using any other resources apart from the syllabus and my students have been passing very well, so whether you use instructional resources or not depends on many factors.
Instructional resources are not ends in themselves but means of attaining specific instructional functions. The ability of the teacher to effectively use the available instructional resources optimizes the attainments of instructional situation; this varies with the level of use, teacher competency and teachers 'levels of training. For instance, a situation where an electronics teacher pays "lip service" to activityoriented instructional methods and resources that could enhance Creative thinking in the learners negates the objectives of electronics education for learners in preschools stated Teacher C during the interview on the extent of use of instructional resources by teachers;
On support of the study Karaka and Fabian (2007) stated instructional resources are crucial to any successful teaching and learning process worldwide. This is because these resources aid the teacher to transfer the content to learners effectively, therefore teacher-use of instructional resources in teaching is paramount. It has been noted that when children are exposed to various instructional resources they tend to be active and involved in the learning process better. Therefore it is worth noting that pre -primary school teachers can testify that teaching become easier with the use of instructional resources, according to Mwonga&Wanyama ,(2012) . A study done by Mwong and Wanyama (2012) , revealed that teaching and learning resources not only enhances a Child's acquisition of science skills but also ensures that the transition from preprimary to primary school is smooth. Therefore, all the education stakeholders should ensure that the teaching and learning resources are available in pre-primary school centress. Muilkiungu (2003) , suggests that teachers www.ijcab.org should use variety of teaching learning resources easily found within the locality. It is the responsibility of the stakeholders to ensure that the required resources for learning are provided to enhance learning of children in ECDE centers. Muikiungu notes that the teacher is the main source of teaching learning resources is that he/she initiates their provision in the centers like, involving the children in the material collection. According to Muithungu (2003) , teaching/ learning resources can be made available by parents and the community as a whole for the ECDE centers within the locality. This can be, successfully done by organizing for material making day in school. The community members and parents can collect and others can donate to the school. Meet and share, encouraging early enrolment and learn to provide learning resources.'
In addition to the above findings, Ng'etich and Chemei (2015) noted that insufficient. And lack of available instructional materials in the sampled schools make teaching of conflict and resolutions in primary schools very difficult. Thus the availability of instructional resources makes teacher ready to use as they make teaching real, purposive and meaningful to the learners as they enjoy learning with resources which make their learning interesting and pleasurable. In support of the current study; Waithaka(2005) observed that in Kenya ECE curriculum developed by KICD has provision for learners to have adequate resources to interact with, but most learners in ECDE centers, however they do not interact with a variety of instructional resources in number work. This is because most preschool teachers do not care and most of the time, teach without adequate resources, hence learners fail to develop learning concepts in number work. She further observed that preschool teachers emphasized academics and gave little or no time for learners to interact freely with instructional resources. Joash (2011) in his research on survey of availability and utilization of learning materials in preschools found out that most of the preschool teachers were not utilizing relevant instructional resources and this affected children's performance. Hence support the current study finding which found that the extend of teachers' use of instructional resources affects the future outcomes of the learners achievements in schools.
Teachers' Levels of Training and Use of Instructional Resources
The second objective of this study sought to find out the how of teachers' levels of training affects the use of instructional resources in teaching science and mathematics among pre-primary school teachers. The results are illustrated in Table 4 below. Table 4 above reveals that the extent of use of instructional resources was high among those teachers with bachelor's degree (mean = 0.94) while the use of instructional resources in preschool was lowest in teachers with no training in ECDE (mean=0.35). For instance, while all teachers with Bachelors' degree used excursions/fieldwork trips, charts, recreational facilities and discussion groups in their teaching, none of the teachers with no training used any of them other than charts. This implied that teachers with higher qualifications understood the importance of the use of instructional resources in teaching mathematics and sciences among pupils in pre-schools than those without any training at all. On the other hand, teachers with less or no training, rarely used instructional resources because either they did not understand their importance and therefore they were not available or they did not know when and how to use them. It was noted that all teachers who participated in the study said that they made use of text books in the teaching of science and mathematics subjects. However, such important instructional activities in science as excursions/field trips in teaching science and mathematics recreational facilities were not fully used by pre-school teachers who had no training in ECDE.
These findings imply that they had limited skills and knowledge to incorporate different instructional resources in teaching and learning of science and mathematics in ECDE centers. The findings also meant that teachers who were more qualified academically and professionally were likely to influence pre-school children to highly achieve in science and mathematics activity than less qualified teachers. The conclusion is that there is a difference among pre-school teachers' levels of training and the extent at which they effectively select and use instructional resources in teaching Science and mathematics in ECDE centers. On the same vein, Nannyonjo's (2007) According to UNESCO (2012) , though the Kenyan government has made efforts to ensure "education for all" as previously suggested by the Millennium Development Goals as well as the UNESCO Medium Term Strategy (2008 , Kenya still however, faces serious shortage of qualified teachers which is causing schools performance to be negatively affected. The report also reiterated that the problems of shortage of financial and human resources, particularly physical infrastructures and teaching personnel are factors influencing children's education. Beecher (2009) also echoed these sentiments when he found that lack of trained teachers in schools contributes to the poor performance. It was for these reasons that the government of Kenya established an institution referred to as KESI, Kenya Education Staff Institute (KESI) to scale up professional and managerial training for the provision of quality education. Kangori (2014) also revealed that teachers with bachelors' degree were the best in implementing science and mathematics activities while those with no formal training in ECDE were the poorest. In his study, Kangori (2014) also revealed that a whole class of 14 children taught by an untrained teacher achieved very low and 76.7% of the low achievers were under care of teachers with certificate in ECDE. The study findings also concur with Jacob (2007) that full certification of teachers is positively related to student achievement in Science and mathematics. The subject area of teachers is one of the teacher qualification most consistently and strongly related to improved student success in academics. The findings also agree to those of Raymond (2001) who showed that teachers with higher licensure test scores have a marginal positive impact on middle school science and mathematics achievement. According to Kathuri (1986) , a professionally trained teacher contributes more positively to effective learning than untrained one. This explains why teacher training exists as a major part of education systems throughout the world.
A study by Karuga (1996) revealed that only 80% of science and mathematics teachers in Kenya were qualified and the issue of teachers could be enhanced by advancing in education through inservice training. The findings are in line with Darling-Hammond (2001) who noted that sustained professional development that is aligned with the curriculum and focused on instruction positively effect on school level achievement in Science and mathematics at both Early childhood and high school studies. Therefore, higher quality early childhood education programs are those where teachers have bachelor's degrees specifically in majors of child development or similar areas according to Whitebook & Ryan, (2011) . During another interview with the head teachers, the respondents were asked to explain how teachers' qualification influenced the use of instructional resources in teaching science in pre-primary schools. One of the head teachers reported that:
"Training of teachers in ECDE is important in acquisition of basic skills in selecting suitable instructional resources for teaching specific concepts in Science and mathematics in pre-primary schools."
Another respondent added that:
"Teacher qualification is significant in preparation and updating of professional documents which ensure proper planning, set the pace and scope for work coverage and help in evaluation. It generally enables the teachers to prepare before presenting science and mathematics related activities to learners. Thus, the higher the qualification of the teacher the higher the performance among pupils in their tests because they effective use the instructional resources available"
In disagreement with the findings of the current study, Xu, Jane and Collin (2011) reported that there is no association between teachers holding master's degree and students' science and www.ijcab.org mathematics test score gains in any level or grade. Also in contrast to the study findings, Early (2006) found that teachers who had more than a Bachelor's degree received higher scores on the teaching and interaction subscales of the Early Childhood Environment Rating Scale (ECERS) than those teachers who had an associate's degree. Nevertheless, only a few studies have proved these claims which are mostly based at the school level.
During the interview with the head teachers, it was found that teachers' training levels and professional qualification have positive influence on the achievement of pre-school children in science and mathematics activities. One of the head teachers had this to say when interviewed;
Instructional resources are not ends in themselves but means of attaining specific instructional functions. The ability of the teacher to effectively use the available instructional resources optimizes the attainments of instructional situation; this varies with the level of use, teacher competency and teachers 'levels of training. For instance, a situation where an electronics teacher pays "lip service" to activityoriented instructional methods and resources that could enhance creative thinking in the learners negates the objectives of electronics education for learners in preschools
This implies that the delivery of quality instruction in the classroom in any education system depends largely on academic qualification, quality and competence of the teachers. This is because the teachers are expected to perform the important function of guiding, directing, evaluating, imparting, asking and answering questions among others for maximum benefits of the learners. Similarly, Goe, (2007) in his study reiterated that teacher qualifications have greatly influence the use of instructional resources in teaching science and mathematics and mechanically promotes children 'achievements. Moreover, studies done by Rice, (2003) ; Zeichner& Conklin, (2005) found that teacher trainings are related to children's achievements, as stated by came up with their uniform test scores to find on the connection between teacher qualifications and children's performance. Zeichner& Conklin, (2005) also in their study on the effects of professional qualifications of financial accounting on academic performance, revealed that teachers with sound training were equipped with the requisite competence that enable them to produce effective service in teaching compared to less trained teachers. A survey by GOK and UNICEF (1995) revealed that lack of teachers training and poor teacher retention as key barriers to effective curriculum implementation. The key to getting teachers committed to an innovation is to enhance their knowledge of the program. This means teachers need to be trained and workshops organized for professional development.
Teachers' Gender and the Use of Instructional Resources in Teaching Science and mathematics in Pre-Primary Schools
The third objective of this study sought to find out the influence of teachers' gender on the use of instructional resources in teaching science and mathematics in pre-primary schools in Athi-River sub county Kenya. The use of instructional resources was assessed through a Likert scale consisting of 12 items. The researcher then cross-tabulated pre-school teachers' gender and the use of instructional resources in teaching science and mathematics activities. The results have been presented and discussed using mean as shown in Table 4 .6.
CONCLUSIONS
The study concluded that teacher training is a significant factor since it enables teachers acquires basic skills in implementing curriculum. Well trained teachers have the capability to select and use www.ijcab.org suitable instructional resources in teaching specific concepts in Science and mathematics. The study concludes that there is a positive relationship between the teacher qualification and teachers use of instructional resources in teaching and learning Science and mathematics activities.
RECOMMENDATIONS
Based on the study findings and conclusions the following recommendations that a pre-school teacher is recommended to have a roper academic background and be professionally trained and specialize on child development. This should be facilitated by the Ministry of Education through in-service training. Further, the Ministry of Education should ensure proper implementation of curriculum which needs effective use if instructional media in teaching. This would ensure production of pre-primary school teachers who have the ability to utilize instructional media in teaching regardless of their teaching experience. The school, parents, teachers and the education officers should warrant that the teaching and learning resources are available in pre-primary school centers for effective learning of science and mathematics to be realized.
The study found out there is need for further research in the following areas:
1. A similar should be replicated to a wider population of pre-schools Athi-River Sub-County and other parts of Machakos County to establish factors influencing implementation of Science and mathematics activity and compare the findings.
2. A similar study should be done in pure urban area to establish the dynamics of utilization of instructional resources in these ECDE centers which would establish a good platform for comparison with the findings of the current study.
3. Further research should be done to establish whether factors that had not been attained at the time of study like teacher participation of the parents and pupils' attitude towards Science and mathematics influence the use of instructional resources in teaching Science and mathematics among teachers in pre-schools.
